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Cfls i ] 

r 1 -C = C-R 2 

, ^nyy-M, 75^*^& r^n/i/*, y^a^s/fi, yu-n* 
C»#«2] T*B-«*5S (2) 
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R 5 



1 



fflSE# 2003-3035750 



^2 0 0 2-0 6 0 9 7 0 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

feT^^>«^«S^©®^M^^*LV^^#e>^^V^(J. March, 
Advanced Organic Chemistry, 4th ed. , PP .762-763) 0 S: fc, ^«7K^* 

»<Z>»^lCjt^<fc Vmmm<DTfl'*yiZ&B^%Z>(. ? - F - Hudrlik and A. M. H 
udrlik, The Chemistry of the Carbon-Carbon Triple Bond, Vol. 1, S. Patai 
, ed., 1978, pp. 240-243; G. W. Stacy and R. A. Mikulec, Organic Synthese 
s, 1963, Collect. Vol. 4, P .13)„ Lfrb. £©#&»:*#mSfett©fc«>«JB 

sriaiif s<%yk&mm*&&£ 5~i 

Omol%^i&IU Lfrfc, JR«n?+#K:*V>fc«V^"r* T;V^>© 
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[0 0 0 4] 

. b^u mmmm. rkmh* 

-trfriciSv^&v^T, T^/^>cD*5ftiSiStc* »J #;v3i<— /WfrMi&*f»K:« 

l±, Y. Fukuda and K. Utimoto, J. Org. Chem. , 56, 1991, 3729&C|H^£ *lT 

v>s#, «*aMs##fcK:^ mmmmmsommm) . j. h. Teies and m. 

Schulz (BASF AG), W0-A1 9721648, 1997lC^S*lfc 1 ffi0&*B,m\zm^& 

^l&tl&V^B. R. James and G. L. Rempel, J. Am. Chem. Soc. , 91, 1969, 86 
3; J. Harpern, B. R. James and A. L. W. Kemp, J. Am. Chem. Soc., 88, 196 

6, 5H2) 0 bp*>, Tfr*y<D&mRi&K.&^xm&&MMi&izm**tottmM 

[0 0 0 5] 
[0 0 0 6] 

§ d i: Jc «£ »J jttJSEft^^iRals^fRWWJc £ £ v^ e> ^^©fll BlcSiil b> 3 
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[0 0 0 7]. 



Mb 3] 



, ^nyy-Mt r9/i>*/i/«, tju#-»& r/i>3*s/S; ru-n# 

(2) tt^«UK#. TiB-ttS (2) 
Mb 4] 



(^cjj, r 3 , R 4 &t>*R 5 &> r;i/^;va> s/^ny^^ 7'J-;H> r 

(3) MM/S^r;vn-;voD#^TT^e)ri:^#^i:t-st&ia (l) Xtt (2 
(3) tcia«©#Ss- 

(5) «SMfctt»fltl8!I#, -^>fb^T*&S^ilS:#Mi:tStiflB (4) lC|a« 



R'-C^C-R 



(1) 



R 3 

I 

R 4 -P-Au-R 
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^2 0 0 2-0 6 0 9 7 0 

Siilfc^^SliuSB (4) icia*©^= 

[0 0 0 8] 

i) T*mzn^ jmr)y*y^ ott;v^>> -g-mmvmi&m. T»*y<»mn 

^n7'J-M, 79^**8, r;v^-;i/S> T'J- 

litis o 
[0 0 0 9] 

•So 

[0 0 10] 

rj\yn^>ym<Dm^ *<DmftTfr*frX<D£&&mi&'t i~io 
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0 0 2-0 6 0 9 7 0 

*b<(j;3~l 3 T?&£ = 
[0 0 1 1 ] 

[0 0 12] 

twaR^R^Wft*^^ ^otrMfe 

, 7x-M, fi-^S, ^n^x/i/*, i/^D^ 

[0 0 13] 

[0 0 14] 
[0 0 15] 
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[0 0 16] 

lffifttf 3ffi<o*ffr&«K:Hu (i) , (in) ^®Mfl:An 

>!f>^;S^ (HO ^ «Mfe& (in) ith'^A^Any^to 

h) ^ (HI) ^&#£*l£o 

[0 0 17] 

iris (2) Tsgtzftzftxyj y&mfaik&ysa&iR&^We&Zo 

[0 0 18] 

[ft 5] 



R 6 

[0 0 19] 

t&SB^. r 3 ~r 5 &, y;v*;i/S> i/^nr;i/^ ru-;vs, 
l&SBT;b^;i/S, ^?nr;i/^s, yy-;i^> t^;i/^;^ y^-n^v 

r 3 R 4 WR 5 ®MIi:bTH *^;i/S> ^n^^va 
7x -^ ^h^i/S> 7i;^fi/i^, ffjiBR 6 <z>JMfr$! 

hbtit ^ntr;vs. h'j7;vtn^f;i/l, i/tu^ 

[0 0 2 0] 



I 

R 4 -P-Au-R 



(2) 
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(h'j7x-;i/^7o) ^ r-fe^;v^^;i/ (b';7x^^7^ 
>) ^>^7ji/tn7x3 ( h U ;vjiNX7>f » 7x-;vrt 
f-V K ( h U y^—JV-fcxyj >) ^ (h'J^fM^7-f>) * 

(e?7xiwf;i/*^7^» (h^f;i/^7-f>) & 

^ ifi m if e> ti £ # ti e> k m ^ $ ti & % © t* & & v n „ 

[0 0 2 1] 

*fbT. ^MTOoD^m^AT^ 5^;i/%OTT*^T*fey> Ifo. 0 0 0 1 

[0 0 2 2] 

nmtemitMTjk'ttiiz. mm. mm, hvy^u^^y^jvinym. 
jifcym. mmmm. yjv^u^^m, 7Mnym i2^>^h (vd 

m&mmmz, -^mmx^-ox^m^. -mmz\,z^fo*p&MMMx*£<. r 

ji^yfc&mfcttvx i ~5 o : ej]s%<Dm'&xm^*>fr2>o i-yj*y<D 

&o&Ti§ft*xjvfcym*%^&z£%mmMWkx2bz> a 

[0 0 2 3] 

&ftm<DKJfcte&M,TK&\ l \xmM1r&ZZ.tfX%Z>i)K ^m^Tfrzly, * 
&V^JiS> 0. 0 1 &V%b 1 0 0 k g/ cm 2 £>f&H:frS>3§k£*b£ = 
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[0 0 2 4] 
[0 0 2 5] 

**-77-f h£LTfci\ TAB— (3) Tf&StiSfca&JBV^ZiltfT*^ 

So 

Ms 6] 

R 6 

I 

o 

R 7 -0-P (3) 
I 

o 

k> 

f&SBsS;^ r 6 ~r 8 &> T)v*;im, j/^nr;^;i/S, ru -jvm&rfT^ 

[0 0 2 6] 

fcXfr-rj hthTlZ. Tffi-«5S; (4) ^Stl5=fe©$:«V>Sr tWX'g 

So 

[ft7] 

R 8 

I 

ItflB^;*, R 6 ~R%. ItffH-^ (3) T?^Lfc%©£|f5ire&£„ 
[0 0 2 7] 
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Mb 8] 

R 6 

I 

O 

7 1 (5) 
R — P 

R 8 

tttia**, r 6 ~r 8 &, iwa-«* (3) tcBBUT^bfe%©i:fiiii-ea&«. 

[0 0 2 8] 

IC J£ 3 *l & © T* & V ^ 
[00.2 9] 

[0 0 3 0] 

TsVl^-iY, Xf^i?7i-^7>7^ -7->f K 7x-;i/^'7x-;i/*X7>f 
[0 0 3 1] 

[0 0 3 2] 

*»W©iR^tt, 7;vn-;i/^« x-5=-^»jSE, Ti2h-hu;K dm 
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^^f# 20 0 2- 0609 70 

[0 0 3 3] 

[ft 9] 

- C s C — + H z O 
->-c-co- (Xtt-CO-C-) 
[0 0 3 4] 

[0 0 3 5] 

mmm i~4 

0. 0 0 5 g©^^;i/ (hU 7i- >^/5j>X7>f >) £ (0. 0 1 mmo 1) 5: 
&1 tZi&Lfrmmi ml tC»»bfe»*tC^b, 0. HgOl-tWd 
mmo 1) , 0 . 0 5 g (Dm^M (0. 5mmo 1 ) & 0 . 5ml ©#tC«M»3 
-ftfe*»*&iHiLfe. 7 0TC, lBSriariJlff«(Z>2-*^*y>©lR*S:*lK:* 

[0 0 3 6] 



fttfIE# 2003-3035750 



• ^#200 2-0 609 70 ^ 

m i ] 



mmm 




2 * / ^ ifcsfs (%) 


i 




9 5 


2 


2— /u 


7 1 


3 




5 3 


4 




5 6 



[0 0 3 7] 

itmw i 

[0 0 3 8] 
[0 0 3 9 ] 

mmm 5 

0. OOlgO^f^ (h'j7x-;m7^>) ^ (0. 0 0 2mmol) 
, 0. 22gffll-^7f> (2mmol) bfe^li^M 1 t IM#lC 

ITSJS^o^, 2 7 0% (M^EF^it 8 0 0 m) 

[0 0 4 0] 

mmme 

2-*?* J 5% (I«|S[7 5 0@) (Z)lK^"e#e,tlfeo 

[0 0 4 1 ] 

0. 0 0 1 g<D*?-;i (hV y ^—J\sftX7 J y) & (0. 0 0 2mmol) 
0ml KmM^tc^WL^h, 2. 2g©l-t^> (20m 
mol), 0. 0 5gOlW (0. 5mmol) 5: 1 m 1 ©^IC^Stfe* 

mm^mhxm^o 7o°c, n%mmw%kcD2-jr?*jy<D!&miz3 5% 
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mmmmms 500m) -e&ofc. 

[0 0 4 2] 
iJg«8~l 0 

W$m<Dttt> *J ic 0 . 5mmo l CD h U ^;v^n ;* # (cf 3 c 

OOH) X\t, *Z>X)l>fcym. (CH3COOH) X»> 125>^h (VI 

) (h 3 (pw 12 o 40 ) -nH 2 o) zmmL&mtmmmi tm 

[0 0 4 3] 

[*2] 



mmm 


mnmm 






8 


CF3C00H 


9 9 


9 9 0 0 


9 


CH3C00H 


7 7 


7 7 0 0 


1 0 


HjCPWuO^ ■ nH s O 


8 0 


8 0 0 0 



[0 0 4 4] 

mmm 1 1 

0. 001g©^f;b (h'j7x^Ma7-f>) i (0. 0 0 2mmol) 
£*#7-;!/3 ml IzmMhtcmmz^h, 0. 62g©t7-ft>-SACl 
3, 0. llgffll-t^f> (lmmol), 0. 5 m 1 LT#H*. 
fc. 70°C. l^|W«^|fe©2-*^*y>©JR*tt9 2% (j»«lil«»4 6 0 

ta) i?feofe 0 

[0 0 4 5] 

Hifcflf 1 2 

[0 0 4 6] 

mmm 1 3 

0. 00 1g©)lf^ (h'J7ir;i/^7-f>) i (0. 0 0 2mmol) 
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^#2 0 0 2-0 6 0 9 7 0 

„ 0. 0 0 1 3 g© h U 7a^ — M^7 7-f h (0. 0 0 4mmol) 
-MOmllC*iUfe»«tS:*MU M^^7 0°C, 5 l$|HtfTo;Mffil«»fll 

7 tBiicbtsjE^ofc^ 2-^*;>tf93% mmmmm^so 

0 0) ©iR^^#?>4xfco 

[0 0 4 7] 
HSWJ14 

0. 0 0 1 g<D*^)]s ( h 'J7x-M^7^f >) ^ (0. 0 0 2 mmo 1) 
, 0. OOg2 60h'J^5 1 ;i/^X7T^b (0. 0 2mmol) JV 
lOmliCgilfeilMU IJS&701C, 5Hffi|Tofcfl^I«7t 

m&KLTRi&*ft*oiti&m. 2-*9&s>-&94:% mmmmm 9 4 0 0 0 

[0 0 4 8] 

mmw 1 5 

0. 0 0 1 g©^f;i/ (hU7x^;i/zh77^» ^ (0. 0 0 2mmol) 
, 0. 0 0 g 2 5©^7x^;i/X^;^X7^t>f h (0. Olmmol) 

4000) (Dumxn^nr^ 

[0 0 4 9] 
[0 0 5 0] 

HiSM 1 6 

0. 00 1g©^f;i/ (b^x-;!/^?^^) ^ (O. 0 0 2mmol) 

&*#7-;n mi izmMisfrmmztth. 0. ng©7i-^mv> ( 

1mm o.lK 0. 0 5g®S«t (0. 5mmol) 5 m 1 (Di^K^M 

GHKlifflHRs 750) -e&ofc. 

[0 0 5 1] 
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mmm 1 7 

lll^fc'JfCO. 5mmo 1 © h U *7)\>*X1 % % yX)Vfc>m*&M bfc 

®*R»4 9 00) 6DJ&tf8*e&&ftfc. 
[0 0 5 2] 

Hlfiffif 1 8 

0. 0 0 1 gffl^^ ( h U 7i-^X7>f y) ^ (0. 0 0 2mmol) 
5:^^;-M0ml (C^i b fcMiC^f b, 2. lg©7x^;i/7tf U> ( 
20mmol), 0. 0 5 g (DMtikWl ( 0 . 5 mm o 1 ) £ 1 m 1 <D7klcmM& 

^r^mm^m^o 7o°c, iitiss#t©Ttb7i;>(?)iR$tti4% ( 
mmmmm 1 4 0 0 m) T*&ofc„ 

[0 0 5 3] 

m mm 1 9 

[0 0 5 4] 

m mm 2 0 

0. 0 0 1 g<D*?-;i> ( h U 7x-;i/*X7-f >) & (0. 0 0 2mmol) 
5:^ ^ ; -M m 1 {C^f|bfcitiC#L, 0. 1 2 g©4 - xf~;H;H> 
(1 mmo 1) , 0. 0 5 g^I^ (0. 5mmo 1) &0. 5 m 1 (DTkKWt 
«*3*fe*»**rill*.fc. 7 On, lttNS#«®4' -^Wth7x;> 

©jr^i±4 5% <j»*is*«2 2 5m) T*&ofc„ 

[0 0 5 5] 

£«S0&2 1 

SHffilftoftfr u £ o . 5 mmo l © h y yjixu * * >xfr7frym*&.M Lfc 

fHilSIIJfeMl 7 tl^mtCL/TK^S^ofefg^ 4' -^f;i/7th7x;>^ 
9 6% (M£EP&$t4 8 0H) <Dt&mr*m<o&fco 
[0 0 5 6] 
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mmm 22 

0. 0 0 1 g0^f;i/ (h'J7i^;i/3ixX7^» i (0. 0 0 2mmol) 
S)l^;-;i/lmlMLfeM{C^U 0. 13g®2' -^hdpS/7x- 
(1 mmo 1) , 0. 0 5 g (DWffiLWi (0. 5mmo 1 ) £ 0 . 5 
ml©*JC»JWS-&fe*»««:ilI^fe- 7 0°C. 1^M®2' 

r-fe h7x; :/®jrsjsh:9 5% (j»«ia«K«4 7 5ia) T?&ofc 0 

[0 0 5 7] 

»I«I2 3 

0. 001 g®^f;i/ (h'J7x-^7>7^>) ^ (0. 0 0 2mmol) 
fc;*#7-/l/lml(CS»l/fc**JC#U 0. 13g®3' h =3f S/? 

;i/T-fe^l^> ( 1 mmo 1) , 0. 0 5 g<DWMWl (0. 5 mmo 1) £0. 5 
ml©*K:**a'ftfe**iKS:iD^.fe. 70°C, 1 l$|Br»#&<Z> 3 ' 

r-fe h^ocy ><DiR^»2 4% ciklKia«s8t i 2 o m) -e&ofc. 

[0 0 5 8] 
HJfcfl[2 4 

0. 0 0 5 g(D^^JV ( h U -7 3i~;i/^X^-f y) ^ (0. 0 1 mmo 1 ) & 

v^jypi 1% mmmmm. 7 7 no ©jR^-e^&tife. 

[0 0 5 9] 

^«M2 5 

0. 00 1 gOD^f;i/ (MJ7x-;i/^7 7^>) ^ (0. 0 0 2mmol) 
£*#y-;Hml icmMht^m^ML. 0. I3gffl4' h^i/^icn 
mf (lmmol) , 0. 0 5 g (OfgkWtk ( 0 • 5mmol) B. 5 
ml©*Kl»»S^rfc***S:aiI^.fe. 7 0X3, 1 B£58Jf #^<Z> 4 * -*h**s 

r-fe h7x; 5/04**1*9 3% («ia^ia:4 6 5ta) -e&ofe. 

[0 0 6 0] 
2 6 

0. 00 1 g0^f;i/ (h'j7x-^*X7^» ^ (0. 0 0 2mmol) 

& ^ ^ ; -;h m l b feiicf o. l l g© 5 -/\3f MJ/i/ 
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(ImmolK 0. 05g (0. 5mmo 1) £ 0 . 5ml ©3MC?§ 

Ifc^teS 3% (jKftiafiiR4 6 5®) T*&ofco 
[0 0 6 1] 
2 7 

0. 0 0 1 g®*^/b ( h U 7i- ;i/7ftX:7W >) ^ (0. 0 0 2mmol) 
S^^;-MmHML&M}CfU 0. O9g01-^J/>(lmm 
ol), 0. 0 5g<Z>S«(0. 5mmol) H. 5 m 1 (Z>*lC»«|S-ftfc 
60X3, 2«'|H*#ft(Z)2-^'9*^><Z)JR*tt9 9% 

EiKiS[4 9 5®) T*^>ofeo 
[0 0 6 2] 
8 

0. 001g©if^/ (f'j7x-^70) ^ (0. 0 0 2mmol) 
J-J],SmlK.mMLfc&mKttL, 0. 09g(02-A^> (1mm 
ol) ( 0. 0 5gCDm^m(0. 5mmol)H. 5 m 1 (DTMC^^itk 
TK^m&itlXfeo 6 01C, 5J©ra«#«©2-'S^^><Z)JR^Stt4 2%, 3- 

^^•u-y >cdjk^i±3 4% mmmmm. s s o m) x*%>^tc a 

[0 0 6 3] 
*J6«2 9 

0. OOlg0^f;i/ (h'J7i-MX7-f>) i (0. 0 0 2mmol) 
#7-;i/3 ml K»jBbfe»«K:&U 0. 12g«)4-^f> (1mm 

0 1) , 0. 0 5 g<om&tWt (0. 5mmo 1)2:0. 5 m 1 GDTMc^Sitfc 

[0 0 6 4] 

HM3 o 

0. 0 0 5 g(D^^;V ( h y ;i/Jfc:*:7-f >) £ (0. 0 1 mmo 1 ) £ 

J -;i/3mliC^gltWcMU 0. 1 9 g©j;7i-mfi/> ( 

1 mm o 1 ) , 0. 05g (0. 5 mmo 1 ) 2:0. 5ml ©7jCjC$§«¥ 
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7 r #3fS/'<;>VM , » ©JR^»5 3% (ft&&[lN£$t 5 3 EI) 7?&ofc. 



0. 0 0 5 g60*^;i/ ( h U y*—J\/-fc^7J y) & (0. Olmmol) , 
0. 0065g©hU 7x-M^7 7>f h (0. 0 2 mmo 1 ) # / — ;i/ , 
3mUC^j§?L;fe?§$[lC*fU MIS&7 0-C. 4 BfrlSff o fei«HWJ 2 8 t ^ 
mKLTfrfaZft^frmSf!:. 5-fnn-2-^>^;^23% ($&^®«K$t 

2 3®) ©iR^-e^&tifeo 

[0 0 6 6] 

I&WJ3 2 

0. 0 1 g©^^;i/ ( h U 77ai~;i/7iNX7>f >) & (0. 0 2 mmo 1) 
#7-;i/2mlC^bfc?g?£fC;*>fU 0. 18g02-^f;b-3-7f>" 

2 ( 2 mm o 1 ) , 0. 05g ©tgflB® ( 0 . 5 mm o 1 ) & 0 . 5 m 
lCD*Kl»»3*fe***S!itI^.fc- 7 0°C, ZmmmW^ 3-tlKn3fS/- - 

3 2 -:7*# y >^JR^4 4 3 2 Jltfl&^Z 

o%T*#e>tife (M^ia^me 4®) . 

[0 0 6 7] 

H»J 3 3 

0. 0 1 g(Z>*^)l ( h y 77x~;1/3}n^7^ » 3fe (0. 0 2 mmo 1 ) 
^;-;i/2ml KjgjWUfc»JRJC*tU 0. 2 6 g(D 1 -a:^— /I/- 1 -5/* a 
s\*VJ-JV (2mmo 1) , 0. 30g£>12*>^*h (VI) V AjM ■ 
I (H 3 (PW 12 O 40 ) • nH 2 0) (0. lmmol) 5:0. 5 m 1 <D7kKmM 

^tc^mm^M^tco 7 01c, 2t#MHm i -yt^;i/- i -5/*n/\# 
fetLfc (fflftEftift 6 2 ta) „ 

[0 0 6 8] 

H»J3 4 

0. 0 0 24 g©^f;i/ (h^i-;!/^?^^) ^ (0. 005mmol 



[0 0 6 5] 



mmms 1 
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^2 0 0 2-0 6 0 9 7 0 ^ 

) &**j-ji3miKmmhtc.mw.KMi>. o. i3 S ©i, ^-v^-* . 

KyUy (lmmol), 0. 0 5 g&mMWl (0. 5 mmo 1) £0. 5ml 

7i;>*W6 5% i, 4-j;yfefM> , s>* { JR s l 5 i8%TJ#&iife ( 

mrnm^mz o 20) „ 

[0 0 6 9] 

£%#9 3 5 

0. 00 1 gOD^f^V (h'j7x-;V^7>f» i (O. 0 0 2mmol) 
^^^;-;i/0. 6mlJC*iKbfej§*tC»U 0. 0 2 3 gO-2-lf-^f 
#7^y (0. 2mmo 1) . 0. 0 1 gCD&fiRSt (0. 1 mmo 1) &0. 1 
ml©*»C»»a*fc*»*«:iD^.fe. 7 0°C. 1 «Mffl«#*© 2 -7*^* 
^-7x>CDiR^li9 2% (ill9li9 2i) T?fcofc. 
[0 0 7 0] 

0. 0 0 4 gO^b^^nn^ (III) IJtb'J^A (0. 0 1 mmo 1) £ 
;* # / 5 m 1 ICMbMiCML, 0. 1 1 g0 1-^f > (lmmo 
1) , 0. 0 5 g ©385KBfc ( 0 . 5mmol) H. 5 ml ®*tC^»$€fe* 

mm*mx-fc a 7o s c, ii$Rgjt#&<z>2-:**#y youmzQ o% mmm 

[0 0 7 1] 

14, fttfttCJSV^^fc^ttfc*^**. lot, ^^©XlKllia 
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